gaster were carried out to check these predictions. Inbred lines were established by brother-sister single pair matings and continued for 3 generations. Each line was then maintained with as many parents as possible up to generation 10. The trait considered was the total number of abdominal bristles on the 5th and the 6th stemites, in generations 0, 4 and 10. A single generation of divergent selection was carried out in each of 75 lines in the same generations. Assuming no differences in environmental variance between lines, CV(V At ) can then be estimated from the within-line phenotypic variances or from the responses to selection. As predicted by theory, the value of CV(VA!) substantially increased from generation 0 to 4. No reduction was detected afterwards, possibly because the trait was affected by blocks of genes. Other predictions made concerning the redistribution of the genetic variance have been substantiated. (Wright, 1951) that the overall performance of the replicates will remain constant, but the variance among replicates will increase with time as 2F,V A , where V A is the additive variance in the base population and F, the inbreeding coefficient at generation t. In parallel, the distribution of the genetic variance within lines will also change. Its mean will decrease with time as (1 -FJ V A , while its variance will increase and rapidly approach an asymptotic value, largely because of linkage disequilibrium built up by sampling (Bulmer, 1976; Avery and Hill, 1977) . Similarly, when 2 additive traits are considered, the expected value of the within-line genetic covariance will decrease as (1 -FJ cov A , cov A being the genetic covariance in the base population, and its variance will increase also towards an asymptotic value, due to disequilibrium (Avery and Hill, 1977 (Rasmuson, 1952; Kidwell and Kidwell, 1966) ; egg-laying of virgin females in Iribolium castaneum (Lopez-Fanjul and Jodar, 1977) ; and litter size in mice (Bowman and Falconer, 1960) . In these experiments, the within-line phenotypic variance oscillated more or less widely without showing a definite trend and only appeared to decline for the 2 bristle systems analysed by Rasmuson (1952) . A reduction of the within-line genetic variance has been reported by Tantawy (1957) for wing and thorax length in D. melanogaster, but it was only detected in later stages of inbreeding. On the other hand, the between-line variance only appeared to increase for both bristle systems (Rasmuson, 1952) and egg-laying (Lopez-Fanjul and Jddar, 1977), fluctuating over generations or even diminishing in the remaining instances. For performance traits in Hereford cattle, it has also been reported that the theoretical expectations for the redistribution of the genetic variance were not generally fulfilled (Russell et al., 1984 The coefficient of variation of the additive variance of the total number of bristles on both sternites at generation t, CV(V AJ , can be estimated from our data in 3 different ways:
1) Assuming no differences in environmental variance between the lines, the variances of the phenotypic and additive variances of the lines will be the same and, therefore:
where CV(V j fl and h 2 t are the coefficient of variation of the phenotypic variance and the heritability of the total number of bristles at generation t, respectively; 2) In the same situation as before, Avery and Hill (1977) have shown that approximately : ' where CV(R! ) is the coefficient of variation of the response to one generation of divergent selection for the total number of bristles, starting at generation t ;
3) If the environmental covariance between the number of bristles on the 5th and the 6th sternites remains constant over lines, the variance of the phenotypic and the genetic covariances between these 2 traits will be the same and, therefore, their corresponding coefficients of variation (CV(cov!), CV( COVA' )) relate as follows:
where h 2 Ft and h 2 w are the heritabilities of the number of bristles on the 5th and the 6th sternites, and r At and f p ; the genetic and phenotypic correlations between these 2 traits, all at generation t. Assuming that the genetic correlation r At is one, it follows that war =V At , and if the phenotypic variances of both traits are equal:
and then
The different estimates of CV(V At ) at generations 0, 4 and 10, all of them extremely large, are shown in Table 111 . Close agreement was found among these estimates in both experiments. The value of CV(V At) substantially increased from generation 0 to 4, as predicted by theory. A further small increment was then observed in experiment 1, and the opposite in experiment 2.
Estimates of CV(V Ar ) are associated with large errors, even in the simplest case (1). Assuming normality of the distribution of the trait, the relationship between the variance of the phenotypic variance of independent lines V(VP ), each based on n data, and its true value V(VP ) is, as shown in the Appendix:
where Vp is the average within-line phenotypic variance. When estimating CV(V At ) it follows that: assuming f1 2 t is estimated without error.
From the values of h2! and CV(V P t) in Tables I and 11 , the bias involved in the estimation of CV 2 (V At ) can be calculated from expression (1) and used to correct the corresponding values of CV(V AJ in Table III (first two colums). Corrected estimates of CV 2 (V At ) pooled over experiments were 0.12, 1.11 and 1.33 at generations 0, 4 and 10, respectively. The first coincides with its predicted value of 1/N (0.12 for N =8), as obtained from normal sampling theory (Avery and Hill, 1977) . On the contrary, the last two were much larger than the expected asymptotic value of 2/3N (0.27 for N =2.5), as obtained for unlinked loci (Avery and Hill, 1979) .
Discussion
The theoretical predictions that we intended to contrast in this work have been developed under certain assumptions that conditioned the choice of experimental design, trait and organism. In the first place, the effective population size of the lines was set up at its minimum value, as changes in C!V! ! would be easier to detect in a small number of generations. Second, the genetic variance of abdominal bristle number is known to be essentially due to the segregation of additive genes, and most of the environmental variation of this trait can be ascribed to developmental noise (Robertson, 1955) . The trait is also peripheral with respect to fitness (Robertson, 1955) , and therefore segregating loci affecting bristle number can be assumed to be initially in linkage equilibrium. Furthermore, losses of lines during the period of inbreeding can be considered to occur at random with respect to the mean of the trait. Nevertheless, Drosophila has obvious disadvantages, as its small number of chromosomes renders likely the existence of blocks of genes affecting bristle number. As a result, the disequilibrium generated during the period of inbreeding will decrease very slowly after the size of the lines is expanded, since the recombination fraction between adjacent loci will be small and there is no crossingover in males. Information on the number of loci affecting the trait is virtually non-existent (Hammond and James, 1972) , although all 4 chromosomes have been found to carry them (Mather and Harrison, 1949) . Nevertheless, it has been shown by Avery and Hill (1977) Although some reduction of CV(V AT ) might be expected after a period of expanded population size, the decline of the previously generated linkage disequilibrium will be slow and most likely not observed in the short-term, as blocks of tightly linked loci have been identified affecting bristle number.
The validity of our estimates of CV(V A t) rests on the assumption of both general and special environmental variances being the same in all lines at a given generation, although they may change from one generation to another. Given that it is practically impossible to obtain identical experimental conditions, the estimates of CV(V AJ ) will be upwardly biased in any given generation. Notwithstanding, a positive bias can also be expected from sampling alone, as shown in the Appendix. However, if the biases have similar magnitude in different generations, the basic qualitative conclusion of CV(V At ) increasing with inbreeding from generation 0 to 4 and stabilizing when population size was expanded from generation 4 to 10, is not affected.
In the present experiment, the value of CV(V AT ) after a severe bottleneck was found to be large. This result agrees with the theoretical prediction of Avery and Hill (1977) , insofar as the expected value of the within-line additive variance of populations, previously subjected to a bottleneck, cannot be inferred from the values of the additive variance estimated in too small a number of replicates, if an acceptable degree of precision is sought.
